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(54) APPARATUS FOR HOLDING A CONVEYOR BELT 
AT ITS LOADING SITE 



The invention pertains to industrial transport, especially to conveyor belts for transporting 
large-sized rock. 

An apparatus is known for holding a conveyor belt at its loading site, containing rollers, 
some of the ends of whose axes are fastened on the frame, while others are connected by a spring 
positioned between the branches of the auxiliary belt (1). 

Intricate design is a shortcoming of this apparatus. 

An apparatus is known for holding a belt, including a belt that encloses a drum (2). 

Cumbersomeness, caused by the need to position the drums of the supporting apparatus 
between the working and idle branches of the belt, is a drawback of the apparatus. 

An apparatus is known that softens impact of the rock at the loading sites on the conveyor 
belt. The apparatus provides for installation of a strong rubber mat beneath the loading hopper of 
the conveyor, the ends of which extend beyond the edge of the conveyor belt and are fastened 
non-movably on two longitudinal beams of the conveyor frame by means of steel bands, bolts 
and longitudinal rails with rounded edges (3). 

No uniform damping properties along the width of the belt of the supporting apparatus 
are a shortcoming of the apparatus. 

An apparatus is known for supporting a conveyor belt, including a support belt made of 
an antifriction material, connected to the frame by a support element made in the form of a 
spring [4]. However, the damping element in this apparatus (spring) possesses symmetric 
characteristic elasticity, i.e., the energy communicated to the spring by the falling load is 
returned during straightening of the spring. Collision of the belt, returning at high speed to the 
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initial position, with the next load occurs here, as a result of which the impact force can increase. 
The system does not lend itself to regulation and its damping properties depend on selection of 
the spring and the degree of compliance cannot be corrected during operation. When a large 
piece of rock strikes the belt in the gap between the transverse springs, significant deformation of 
the belt occurs, along with sharp bending on the edge of the spring, causing increased movement 
resistance of the belt, and significant transverse pressure on the spring, which causes it to twist. 
When rock falls on the belt, transverse and longitudinal sagging of the intermediate sheet 
element fastened to the springs occurs. In this case, as a result of longitudinal sagging, tension 
forces develop that act across the springs and force the spring fastening element toward the guide 
groove. Since the spring is continuously in oscillatory movement, the friction pair, operating 
under conditions of dry friction at significant velocities and displacements, rapidly fails. 

The objective of the invention is to reduce the impact force of the rock on the conveyor 
belt. This is achieved in that the proposed apparatus is equipped with sheets made of elastic 
material with damping supports fastened on the frame parallel in one sheet and perpendicular in 
the other to the longitudinal axis of the conveyor belt. 

The damping supports are equipped with damping devices, for example, Belleville 
springs. 

Fig. 1 shows the proposed apparatus in a longitudinal profile; Fig. 2 - same, transverse 

profile. 

An apparatus, consisting of sheets of elastic material, is positioned beneath conveyor belt 
(1) at the location of its loading with rock. 

Sheet (2), made of antifriction material, is attached over its entire width on the side of the 
leading branch of the conveyor belt to damping support (3), perpendicular to the longitudinal 
axis of belt (1), and its opposite side is freely supported on the chute (4) of the conveyor. 

The damping support (3) is designed in the form of a shaft, whose ends are equipped with 
levers (5) supported on the damping devices (6), for example, in the form of a set of Belleville 
springs. - 

Sheet (7) of the apparatus is fastened without a gap directly beneath sheet (2), which, on 
the leading branch of the conveyor belt, is attached over its entire width to the damping support 
(3). On the trailing branch of the conveyor belt, sheet (7) is fastened along its entire width to the 
damping supports (8), situated parallel to the longitudinal axis of the conveyor belt along a curve 
equidistant to the profile of the chute and conveyor. 

A sheet (9) is positioned beneath sheet (7), which is hinged to the damping devices (10) 
with two opposite sides perpendicular to the longitudinal axis of the conveyor belt (1), designed 
in the form of two-armed levers and, for example, a set of Belleville springs (11). This 
suspension of the sheets makes the apparatus for supporting the conveyor belt equally compliant 
in all directions. 

Since the damping element (Belleville springs) has high dissipation capacity, the elastic 
characteristic of the dampers is nonsymmetric and return of the belt to the initial position occurs 
at significantly lower velocity that during extinction of the impact, for this reason, on contact 
with a new load, the impact force is mostly determined by the compliance of the apparatus. 

The compliance of the apparatus can be regulated during operation by the degree of 
preliminary tightening and the number of Belleville springs. 

The sheets of the apparatus are made from high-strength elastic material and abut each 
other without gaps. 
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The apparatus operates as follows. 

When the load falls on conveyor belt (1), the impact force is transmitted to the support 
apparatus, which flexes because of the compliance of the damping devices (6), (8) and (11), and 
also by the intrinsic elasticity of the longitudinal (7) and transverse (9) sheets. The impact force 
on contact of the load with the belt is sharply reduced. 

To ensure uniform absorption of impact loads that develop during loading of rock onto 
the conveyor, and to ensure a constant geometric shape of the chute part of the belt (1) during 
impact, the sheets (7) and (9) are each fastened along two opposite mutually perpendicular sides. 

When sheet (2) made of antifriction material is worn, it can be replaced without changing 
the force elements of the apparatus. 

The proposed apparatus reduces the impact force of the rock on the belt, increases the 
operational reliability of the conveyor, which is particularly important during loading of large- 
sized, abrasive rock. 

Because of the simplicity and compactness of the apparatus for protecting the conveyor 
belt, the design of the loading part of the conveyor is simplified. The apparatus ensures 
uniformity of damping properties for the entire loading part of the conveyor, constant geometric 
shape of the chute part of the conveyor belt, and possesses high damping capacity for prevention 
of vibrations that develop after impact of the material on the belt. 



Claim 

An apparatus for supporting a conveyor belt at its loading site, comprising a frame and a 
support belt made of antifriction material, on which the conveyor belt lies, characterized by the 
fact that, in order to reduce impact of the rock on the conveyor belt, it is equipped with sheets 
made of elastic material with damping supports fastened to the frame, parallel in one sheet and 
perpendicular in the other to the longitudinal axis of the conveyor belt. 

Sources of information consulted during evaluation: 

1. Certificate of Authorship No. 341731, International Class 2 B 65G 39/14, 1970. 

2. UK Patent No. 940213, International Class 2 B 8A, 1963. 

3. FRG Patent No. 19225386, Class 81e 11, 1972. 

4. US Patent No. 3443678, Class 198-191, 1969. 

//insert Fig. Ill 
//insert Fig. 211 
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H3o6peTeiiHJi B. H. TapTaKOBCKHM, C. M. Epo, H. H. raBpHjiKW, B. 3. riajieiS, 

4>. B. HepKaccKHH h C. Jl. KajiauiHHKOB 
(71) 3ayiBHre»ib HHCTHTyT reoTexHHwecKow MCxaHUKH AH yKpaxHCKoft CCP 



(54) yCTPOHCTBO flJlfl HOAAEP)KAHHJ! JIEHTbl KOHBEHEPA 
B MECTE EE 3AH>y3KH 



1 

H3o6peTeHne othochtch k npoMwuuieHHOMy 
TpaHcnopry, b qacTHOcni i< jightomhwm KOHBeft- 
epaM RJin TpaHcnopTiipoBaHHfl KpynHoxycKOBOH 
ropHofi Maccw. 

H3BeCTHO yCTpOHCTBO fl/IH nOAAGp>KaHHH JieH- 5 

tu KOHBefiepa b Mecte ee 3arpy3KH, coAeprcamee 

pOJIHKH, OAHH KOHUfal OCefi KOTOpblX 3aKpeiuieHbi 

na paMe, a Apyrne cbh33hh Mea<Ay co6oft npy- 

JKWHOH, pa3MemeHH0H MOKAy BeTBHMH BCnOMO- 

raTejibHoro nojioTHa [1]. io 
HeflocTaTKOM 3Toro ycTpoficTBa HB;iHeTCH 

CJIOJKHOCTb KOHCTpyKUHH. 

H3BeCTHO yCTpOHCTBO RJIH noAAepwaHHH JieH- 

tw, BKJiroqaiomee JieHTy, oxBa-rwBaiomyK) 6apa- 
6aKbi [2]. 15 

HeAOCTaTKOM ycrpoAcTBa HB^ae-rca rpoM03A- 
KocTb, o6yonoB^eHHaH neo6xoAHMOCTbio pa3Me- 
menHH MeacAy pa6oqeft ii xo;ioctoh bctbhmh *ieH- 
Tu 6apa6aHOB noAAepnaiBaiomero ycTpoftcTBa. 

H3BecTHO ycTpowcTBo, cMHrqaiomee yAapw 20 
ropHofi Maccu b Mecie 3arpy3KH Ha KOHBefiep- 
nyio ^eHTy. YcTpoficTBo npeAycMaTpuBaeT ycra- 
HOBxy noA norpy30HHOH bopohkoh KOHBefiepa 
npoiHoro pe3»HOBoro MaTa, kohuh KOToporo bu- 

XOAHT H3 KpaH KOHBCHepHOH JieHTbl H HenOABHJK- 25 

ho yKpen.ieHw Ha AByx npOAO/ibHbix 6a^Kax oc- 
TOBa KOHBeftepa c noMombio cTa^bHux nojioc, 
60J1TOB II npOAO.lbHblX HJIJH c saKpyr.ieKtibiMn 
KpaHMH [3]. 



2 

HeAOCTaTKOM ycTpoficTBa HBaaeTCH nepaBHO- 

MepHOCTb aMOpTII3IipyK)lH]IX cbohctb no uinpiiHe 
,nenTbi noAAepaaiBaiomero ycrpoHCTBa. 

M3BecTHO ycrpoucTBo a.ih noAAep«<aHHH .ien- 
Tbi KOHBeftepa, BK.niOMaromee noAAepHviiBaiomyio 
jiCHiy ii3 auTiittDpiiKuiioHHoro MaTepaajia, cu«- 
3aHHyio c paMofi nocpeACTBOM onopnoro a.iexieH- 
Ta, Bbino-ineHiioro b Biue peccopbi [4]. OjuiaKO 
b TaKOM ycTpoftcTBe a m o p ti [3 h p y K) mi l ft 3.ie- 
MeHT — peccopa o6.iaAaeT ciiMMeTpiiHHOfi xa- 
paKTepiiCTiiKofi ynpyrocTw, t. e. 3Hepnm, coo6- 
meHHa« peccope naAaiomiiM rpy30M B03Bpama- 
ctch npn pacnpHMJieHHii peccopu. npii stom 
npoiicxoAHT coyAapeHne jichtu, B03Bpamaiomeu- 

CH C dOJIbUIOfi CKOpoCTblO B ItCXOAHOe no.io>Kc- 

HHe.cnaAaiomiiM rpyao.M, b pe3\\nbTaTe Hero en- 
,ia yAapa MoxceT B03pacTH. Cuc-feMa He noAAaeT- 
C5i per>MiipoBKc, ec aMopTii3iipyiouuie KauecTBa 
3aBiicflT ot noA6opa peccop it b npouecce pa6o- 

Tbl CTeneHb nOAaT.lUBOCTII HC MO>KeT GblTb CKOp- 

peKTiipoBana. npn yAape Kpynworo Kycna rop- 
hoh nopoAbi no .lenic b n p om €>k y t kc MOKAy no- 
nepeMHUMH peccopaMH nponcxoA"T 3HaMUTejibHaa 
Ae^opMauiiH JieHTbi, pe3KHfl H3rn6 Ha pe6pe pec- 
cop w, o6yc*iOBwiHBaioiuHH noBbiuieHHoe conpoTiiB- 
vieHne ABHHceHiiK) JieHTu, 3HaHiiTe^biioe nonepen- 
Hoe AaoieHue Ha peccopy, mto BbJ3uuaeT ce 
CKpymiBaHHe. FIpn naAeiiini ropnofi Maccw Ha 
jieHTy npoiicxoAHT nonepemmft h npoAO.ibHbifi 
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nporH6 npoMe>KyT04Horo JincrroBoro 3Jie\ieHTa, 
npHKpenjieHHoro k peccopaM. Ilpn stom b pe- 
3yjibTaTe npoAOAMtcro nponiCa B03HHi<aiOT chjjw 
HaTHJKeH Ha, AeficTByioiuHe nonepeK peccop h npH- 
jKHMaromne 3JieMenT KpenAeHHH peccopu k Ha- 5 
npaBJiaiomeMy na3y. FIocKOJibKy peccopa Haxo- 
Ahtch HenpepbiBHO b KOJie(JaTejii»HOM ABHxteHHH, 
Tpymaflca napa, pa6oTaiomafl b pex<HMe cyxoro 
rpeHiifl npn 3Ha4HTejibHbix XKopocTHx u nepeMe- 

lUeiUJHX, 6bICTpO BUXOAHT 113 CTpOH. 10 

UeJib H3o6peTeHH» — yMeHbineHHe chau yAa- 
pa ropHoft Maccu o KOHBeAepHyio JieHTy. 3to ao- 
cTHraeicH TeM, mo npeAJiaraeMoe ycrpoAcTBo 
CHa6>KeHO jiHCTaMii H3 3*i a ct h m ho ro MaTepnajia 
c 3MOpTH3HpyiomHMH onopaMii, 3aKpen.ieHHbiMH 15 
Ha paMe y oahoto AHCTa napajuiejibiio, a y Apy- 
roro — nepneHAHKyjiHpiio npoAOAbiioA ocn koh- 
BefiepHoft jieHTbi. 

AMopTH3iipyioiUHe onopu CHaSwenu AGMncf)H- 
pyiomHMH ycTpoHCTBaMii, nanpHMep TapeAbna- 20 
TblMH npy>KHHaMH. 

Ha 41 11 r . 1 H3o6pa>KeHO npeAAaraeMoe ycT- 
POhctbo, npoAOvibHHH pa3pe3; Ha (})Hr. 2 — to 
jice, nonepeMHbifi pa3pe3. 

25 

IloA KOHBeiiepHoA AeHToA 1 b MecTe ee 3arpys- 
kh ropHOH MaccoA pacnojio»eiio ycTpoAcTBo, co- 
doflmee 113 jihctob 3AacTH«moro MaTepnajia. 

JIhct 2 H3 aiiTH^pHKUHOHHoro MaTepHajia npii- 
KpenvieH no BceA uinpiiHe co ctopohw Ha6eraio- 30 
meA B6TBH KOHBefiepHOA JieHTU k aMopTH3Hpyio- 
meA onope 3 nepneHAHKyjiapHO npOAOJibHoA och 
JieHTbi 1, a npoTHBonojioxcHaa cropoHa ero cbo- 
6oaho onepTa Ha >Kejio6 4 KOHBeAepa. 

AMopTH3HpyioiuaH onopa 3 BunoAHeHa b bhac 35 
Ba-ia, kohuw KOTOporo cHa6>Kenu punaraMH 5, 
onHpaiomtiMiicn na AeMncpupyiomHe ycTpoAcTBa 
6, iianpuwep b bhac nai<eTa TapejibMaTUx npy- 

>KHH. 

HenocpeACTBGHno noA auctom 2 yKpen;icn Ge3 40 

3a30pa AHCT 7 yCTpoACTBa, KOTOpuA co dopo- 

Hbi Ha6craiomcA bctbh KOHBefiepnoA JieiiTu no 
BceA uinpHHe npHi<pen;ieH k aMopTH3HpyiomcA 
onope 3. Co cTopoHbi c6eraioneA bctbh KOHBeA- 
epHoA jfeHTbi jihct 7 npHKpenjieH no Been niHpn- 45 
He k aMOpTH3HpyioiUHM onopaM 8, pacnoAoxteH- 
hum napajuiejibiio npoAOAbHoA och KOHBeAepHoA 

JieHTbi no KpHBOA, 9KBHAHCTaiITH0H npO(J)IUK) >Ke- 

Jiofia 11 KOHBeAepa. 

IloA AHCTOM 7 pacnO^OJKeH JIHCT 9, KOTOpuA 50 

AByMH npoTHBonojio)XHbiMH cToponaMii, nepneH- 

AKKyJIflpHUMH npOAOvlbHOA OCH KOHBefiepHOA JieH- 
Tbi 1, iuapHHpHO npHKpen/ien k AeMncJwpyiomHM 
ycTpoAcTBaM 10, BbinojiHeHHbiM b Bit AC ABynjie- 
mhx puwaroB 11, Hanpinicp, naueia TapejibnaTbix 55 
npywHH 11. TaKaa noABecxa jihctob AejiaeT ycT- 
PoActbo AJifl noAAepxta hhh JieHTbi KOHBeAepa 

0AHH3K0B0 nOAaTJIHBbIM BO BCCX H anpaBJieH NflX. 
IlOCKOJIbKy aMOpTH3HpyiOlUHH SJieMCHT — Ta- 

peJibnaTbie npy>KHHbi — oGjiaAaeT bucokoh pac- 60 
ceHBawmeA cnoco6HOCTbio, ynpyran xapaKTepn- 

CTHK3 aM0pTH33TOpCB HCCHM MeTpHHIia II B03Bpar 

JieHTbi b HcxoAHoe noJioweHHe nponcxoAiiT co 
3HamiTCJibHO MSHbineH cKopocTbio, mcm npii ra- 
ujeHHH yAapa, no3TOwy npn BCTpe»ie c hobum Go 



rpy-30M ciuia yAapa onpeAeJiaeTcn b ochobiiom 
n 0Aa tji h Bocrbio ycTpoAcTBa. 

riOAaTAHBOCTb yCTpOHCTBa MO>KeT 6UTb oTpe- 

ryAHpoBaHa b npouecce paGoTbi CTeneabio npeA- 

BapHTeJIbHOH 33TH>KKM H KOJIHMCCTBOM TapCTbMa- 

Tbix npy^KHH. 

JIhctu ycTpoAcTBa BbinoJiHenbi H3 bucoko- 
npo-iiioro snacTHMHoro MaTepna^a n npiiAeraiOT 
Apyr k Apyry 6e3 3a3opoB. 

VcTpoAcTBo pa6oTaeT cneAyiomnxi o6pa30M. 

ripn iiaAeniiH rpy3a na jieHTy 1- "KOHBeAepa 
CHvia yAapa nepeAaeTcn na noAAep^HBaiomee 
ycTpoAcTBo, KOTopoe nporH6aeTCH 3a c^eT no- 
AaT.niBocTH AeMncj)Hpyiomnx ycTpoAcTB 6, 8 H 
II, a TaKJKe 3a cneT coficTBeHHoA ynpyrocTH npo- 
AO.ibnoro 7 h nonepenHoro 9 ahctob. ripn 3tom 
ciuia yaapa 11a KOHTaKTe rpy3a c jichtoh pe3KO. 
yMenbtiiaeTca. 

C ue.ibio oCecneMeHHH paBHOMepnoro Bocnpnn- 
thh yAapHbix Harpy30K, B03HHKaK>miix npn no- 
rpy3i<e ropnoH waccw 11a KoiiBeAep, h oGecneue- 
hiih nocTOHHCTBa FCOMeTpimecKoA (j)opMbi ace- 
jio6qaToA nacTH AeHTbi 1 b nepHOA yAapa jihctu 
7 h 9 npiiKpenJieHbi KaaubiA no AByM npoTHBo* 
nojio>KHbiM B33HMH0 nepneHAHKy^HpHbiM CTopo- 

H3M. 

FIpH H3HOCe JIHCT8 2 H3 3 HTH^>pH KUHOHHOrO 

MaTepnajia ero mo>kho 3aMeHHTb, He utnsin cn- 
jioBbie 3JieMeHTbi ycTpoAcTBa. 

FIpeAJiaraeMoe ycTpoAcTBo yMeHbiuaeT CHAy 
yAapa ropHOH Maccu o AeHTy, noBuujaeT HaA^xc- 
HOCTb pa6oTbi KOHBefiepa, hto ccofieHno Bax<HO 
npn norpy3Ke KpynnoKycKOBoA a6pa3HBHoA rop- 
hoh Maccu. 

3a cqeT npocTOTu 11 KOMnaKTHOCTH yerpoAcT- 
Ba a«i» npeAoxpaHeHHH jichtu KOHBeAepa ynpo- 
maeTCH KOHCTpyKUHH 3arpy30UHoA *iacTH KOH- 
BeAepa. ycTpoAcTBo o6ecnenHBaeT paBHOMep- 
hocti> aMopTiianpyiouiHx cbokctb no BceA 3arpy- 
30^ihoA nacTH KOHBefiepa, nocroHHCTBo reoMeT- 
pimecKOH $opMbi >KCJic6MaToA qac™ achtu koh- 
Beficpa h o6flaAaeT bucokoh AeMn^HpyioiueA 
cnoco6nocTbio npeAoxpaneHHH npn raujeHHH ko- 
AedaHHA, B03HHKaiomnx nocjie yAapa MaTepnaAa 
o AenTy. 



OopMyjia H3o6peTeHiiH 

ycTpoAcTBo A.n« noAAep>KaHHfl jieHTH KOHBeAe- 
pa b MecTe ee 3arpy3KH, BKAionaiomee paMy h 
noAAepaoiBaiomyio JieHTy H3 aiiTii^puKmioHHoro 
MaTepnajia, Ha KOTopon aokht KOHBcAepHafl 
.ieHTa, oTjiHwaiomeecH TeM, mto, c uejibio 
yMeHbineHHH yAapa ropHoA Maccu o KOHBeftep- 

HyK) AeHTy, OHO CHa6)KeHO JIHCTaMH H3 3AaCTHM- 

Horo MarepHaAa c aMopTH3HpyiotuHMH onopaMH, 
3aKpenjieHHUMH Ha paMe y OAHoro .nicTa na- 
pajuiejibHO, a y Apyroro — nepneHAHKyjinpHO 
npoAOAbHoA och KOimeAepHoA achtu. 

HCTOWIHKH MHt})OpMaHH;i, npHHHTbie BO BHHM8- 

HHe npn 3KcnepTii3e: 

I. Abt. cb. m 341731, M. Kji. 2 B 65G 39/14, 
1970. 
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2. FlaTeHT BejinKo6pHT3HHn JV_ 940213, M. Ka. 2 3. naTem <t>PT JY? 19225386, kji. 8le 11 1972 

B 8A, 1963. 4. riaTeHT CILIA We 3443678, mi. 198— 191 ! 

1969. 
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